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AB A review, with 119 ref s . , on NGF and cholinergic neurons of the 

mammalian brain. NGF plays an important role in the development of 
basal forebram cholinergic neurons, and these cells remain 
responsive to NGF during their entire lifespan. Cholinergic 
interneurons of the corpus striatum are responsive to NGF 
during early development but down- regulate their NGF-responsive 
mechanisms at later stages. Cholinergic neurons of the pontine 
reticular formation are not sensitive the NGF, and spinal 
cord motoneurons transiently express NGF receptors during 
development but these receptors do not mediate trophic effects of 

NGF . 
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AB The specific aim of this study was to search for morphological 

counterparts to the known antinociceptive effects of cholinomimetic 
drugs at the spinal cord level. For this, the 
light microscopic and ultrastructural distribution of choline 
acetyl transf erase immunoreactivity was studied in laminae I -III of 
the rat cervical spinal cord. Immunoreactivity 

was present in cell bodies in lamina III, and in dendrites and axons 
of all three laminae. Immunoreactive axonal varicosities were often 
presynaptic to the central varicosities of type II synaptic 
glomeruli in lamina II and lamina III, less often presynaptic to the 
central elements of type I glomeruli in lamina II, and often 
presynaptic to dendrites in both type I and type II glomeruli. In 
addition, immunoreactive dendrites were often postsynaptic to the 
central varicosities of glomeruli of all morphological types. These 
results indicate that 1) primary sensory fibers excite 
cholinergic interneurons ; 2) the acetylcholine 

released by the axon terminals of these interneurons modulates both 
nociceptive and non-nociceptive sensory information at the 
spinal cord level through both pre- and 

postsynaptic mechanisms. Furthermore, our results reinforce current 
ideas on reciprocal sensory interaction between thick and fine 
afferent fibers. 
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AB The present study examined the spinal pathway and receptors that 

mediate nocigenic inhibition of the tail-flick (TF) reflex produced 
by conditioning colorectal distension (CRD) . Conditioning CRD (80 
mmHg; 3 0 s) inhibited the TF reflex in all rats studied (n = 2 9) . In 
19 rats where intensity- dependent effects of CRD were studied, 
conditioning CRD in 7 rats facilitated the TF reflex at lesser, 
non-noxious intensities (mean 7.9 +/- 2.1 mmHg) and inhibited the TF 
reflex at greater, noxious intensities (40-100 mmHg) ; conditioning 
CRD at all intensities tested only inhibited the TF reflex in the 
other 12 rats. Inhibition of the TF reflex produced by 30 s CRD was 
short-lasting, repeatable and graded with the intensity of CRD. The 
mean threshold of CRD for inhibition of the TF reflex to cut off (10 
s) was 61.4 +/- 3.3 mmHg (n = 29). Intrathecal pretreatment with 
atropine or methysergide significantly attenuated the inhibitory 
effect of CRD on the TF reflex; the effects were time- and 
dose-related. Intrathecal pretreatment with me c amy 1 amine , 
phentolamine or naloxone was without effect. Intrathecal 
administration of physostigmine, an acetylcholinesterase inhibitor, 
significantly reduced the threshold intensity of conditioning CRD 
necessary to inhibit the TF reflex to cut off (mean 36.0 +/- 4.0 
mmHg; n = 5) . Bilateral transections of the spinal dorsolateral 
funiculi (DLF) did not affect the inhibitory effect of CRD in 4/7 
rats and attenuated the inhibitory effect of CRD in the other 3 
rats. The antagonistic effect of methysergide on CRD-produced 
inhibition of the TF reflex was abolished following the DLF 
transections, while scopolamine retained its efficacy in rats with 
bilateral DLF transections. These findings provide evidence for 
involvement of spinal cholinergic interneurons 

as well as a descending serotoninergic pathway traveling in the DLF 
in CRD-produced inhibition of the TF reflex. 
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AB During development, many migrating neurons are thought to guide on 
radially oriented glia to reach their adult locations. However, 
members of the 'U-shaped' group of cholinergic 
interneurons in embryonic rat spinal cord 

appeared to migrate in a direction perpendicular to the orientation 
of radial glia. This "U-shaped 1 group of cells was located around 
the ventral ventricular zone on embryonic day 16 and, during the 
next two days, the constituent cells dispersed into the dorsal horn 
or around the central canal. During this period, these cells could 
be identified with either ChAT immunocytochemistry or 
NADPH-diaphorase histochemistry and they appeared to be aligned 
along commissural axons, suggesting that such processes, rather than 
radial glia, might guide their migration. An organotypic 
spinal cord slice preparation was developed and 

utilized for three different experimental approaches to studying 
this migration. In the first experiments, slices of embryonic day 16 
cervical spinal cord were cultured for one, two 
or three days, and a relatively histotypic dorsal migration of 
•U-derived' cells could be inferred from these sequential cultures. 
A second set of experiments focused on the direct observation of 
dorsally directed migration in living spinal cord 
cultures. Embryonic day 16 slices were injected with a lipophilic 
fluorescent label near the dorsal boundary of the 'U-shaped 1 cell 
group and the dorsal movement of labeled cells was observed using 
confocal microscopy. These experiments confirmed the dorsal 
migratory pattern inferred from sequentially fixed specimens. A 


third experimental approach was to transec^^mbryonic day 16 slice 
cultures ^Bfcrosurgically in order to disti^H^the migration of 
'U-derivecr* cells. Depending upon the amount of ventral 
spinal cord removed, .the source of cells was 

excised and/or their guidance pathway was perturbed. The number and 
position of 'U-derived' cells varied with the amount of ventral cord 
excised. If more than 400 microns was removed, no 'U-derived' 
diaphorase-labeled cells were present, whereas if only 200-300 
microns was removed, the cultures contained such cells. However, in 
this instance, many of the 'U-derived' neurons did not move as far 
dorsally, nor did they display their characteristic dorsoventral 
orientation. When results from these three experiments are taken 
together, they provide strong evidence that nonradial neuronal 
migration occurs in developing spinal cord and 

that the 'U-derived 1 neurons utilize such a migration to move from 
their ventral generation sites to their dorsal adult locations. 
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